Tumor necrosis factor-alpha priming of phospholipase A2 activation in human neutrophils. An alternative mechanism of priming.
The cytokine, TNF-alpha, interacts with human neutrophils (PMN) via specific membrane receptors and primes leukotriene B4 (LTB4) production in PMN for subsequent stimulation by calcium ionophores. We have further examined the effects of TNF-alpha on arachidonic acid (AA) release, LTB4 production, and platelet-activating factor (PAF) formation in PMN by prelabeling cells with either [3H]AA or [3H]lyso-PAF, priming with human rTNF-alpha, and then stimulating with the chemotactic peptide, FMLP. TNF-alpha, alone, had little effect; minimal AA release, LTB4 or PAF production occurred after PMN were incubated with 0 to 1000 U/ml TNF-alpha. However, when PMN were first preincubated with 100 U/ml TNF-alpha for 30 min and subsequently challenged with 1 microM FMLP, both [3H] AA release and LTB4 production were elevated two- to threefold over control values. Measurement of AA mass by gas chromatography and LTB4 production by RIA confirmed the radiolabeled results. TNF-alpha priming also increased PAF formation after FMLP stimulation. These results demonstrate that TNF-alpha priming before stimulation with a physiologic agonist can enhance activation of phospholipase A2 (PLA2) resulting in increased AA release and can facilitate the activities of 5-lipoxygenase (LTB4 production) and acetyltransferase (PAF formation). Reports in the literature have hypothesized that the priming mechanism involves either production of PLA2 metabolites, increased diglyceride (DG) levels, or enhanced cytosolic calcium levels induced by the priming agent. We investigated these possibilities in TNF-alpha priming of PMN and report that TNF-alpha had no direct effect on PLA2 activation or metabolite formation. Treatment of PMN with TNF-alpha did not induce DG formation and, in the absence of cytochalasin B, no increased DG production (measured by both radiolabel techniques and mass determinations) occurred after TNF-alpha priming followed by FMLP stimulation. TNF-alpha also had no effect on basal cytosolic calcium and did not enhance intracellular calcium levels after FMLP stimulation. These results suggest that an alternative, as yet undefined, mechanism is active in TNF-alpha priming of human PMN.